1. INTRODUCTION {#sec1}
===============

Historically, Obsessive-Compulsive Disorder (OCD) has been considered to be associated with a relatively low risk of suicide \[[@r1]-[@r3]\].

However, recent systematic reviews and meta-analyses have questioned this historical prejudice; Harris and colleagues \[[@r4]\] estimated, for example, that suicide risk in OCD is 10 times higher than expected in the general population, although this estimate was based on only two single studies. A subsequent meta-analysis \[[@r5]\] of suicide risk among patients with different anxiety disorders found in OCD a crude death rate due to suicide of 0.08% among 9776 individuals

with OCD, with an estimated incidence of suicide attempts of 4%; these relatively low rates are however derived from the FDA database of patients participating in clinical trials evaluating the efficacy of antidepressants, and we may argue that severe patients could not have been enrolled in these trials due to exclusion criteria (the presence of suicide risk was often an exclusion criterion). Another meta-analysis on the association between anxiety disorders and suicidal behaviors found that the increase in the risk of suicide was demonstrated for each subtype of anxiety disorders except OCD \[[@r6]\]; again, results concerning the risk of suicidality in OCD were based on only 4 cohorts, thus raising doubts about the validity of these results.

More recently, Angelakis and colleagues \[[@r7]\] analyzed results of 48 studies on the association between suicidality and OCD (although they included and not differentiated studies performed in samples of patients with disorders other than OCD but with OC symptoms); the estimated pooled effect size revealed a moderate to high, significant association between OCD and two different types of suicidality (suicide attempts and suicidal ideation). This result is of highly clinical relevance, as clinicians could underestimate the risk of suicide in individuals with OCD based on previous historical prejudices, leading to underdiagnosing and undertreating of this disorder.

This systematic review, however, has some limitations: it did not differentiate between studies performed in clinical, presumably more severe, samples from those performed in the general population (epidemiological studies), mixing together results. Moreover, it didn't restrict the inclusion to subjects with a primary diagnosis of OCD; thus, it included samples of schizophrenic or bipolar patients where the authors analyzed the contribution of comorbid obsessive-compulsive symptoms to suicide risk of the primary non-OCD diagnosis. This could have inflated the estimate of suicide risk. Moreover, several other papers have since then been published, some of them including huge numbers of subjects diagnosed with OCD.

In addition, the exploration of which factors could contribute to suicide risk among OCD individuals is of particular relevance, since clinicians need to have potential indicators to screen and identify those patients who could benefit from specific interventions. Since the general opinion of psychiatrists is that OCD is not at risk for suicide, and since some meta-analyses on the topic supported this opinion \[[@r5], [@r6]\], another systematic review on this topic is, to our opinion, a valid contribution to both research and the clinical practice.

In providing the present paper we also want to stress that a phenomenological approach should guide clinicians in the assessment of suicide risk \[[@r8], [@r9]\]. The focus should be on what patients feel rather than on how they can be categorized. Maltsberger \[[@r10]\] reported that, "intense desperation is a mental emergency....Many unfortunate patients may quickly take their lives because they cannot wait for relief. Most desperate patients, enraged patients or intensely anxious patients show what they feel on their faces, body movements and demeanor". We therefore prefer the view that psychiatric disorders are contributor factors to suicide risk rather than explaining such risk in a given individual.

The aims of the present systematic review were: 1. to estimate prevalence rates of suicide attempts and suicidal ideation in individuals with a principal diagnosis of OCD; 2. to identify predictors of suicide risk among subjects with OCD. We clearly differentiated studies performed in clinical settings from epidemiological studies performed in the general population or prospective, cohort studies on nationwide registers. We also aimed at examining whether specific interventions were developed for treating individuals with OCD at higher risk for suicide (specific interventions aimed at reducing suicide risk or treating suicidality in OCD).

2. METHODS {#sec2}
==========

2.1. Search Strategy {#sec2.1}
--------------------

The systematic review was conducted using the PRISMA guidelines \[[@r11], [@r12]\] by searching PubMed from the date of the first available article to January 8, 2018. The search terms \[suicide\] OR \[suicidality\] OR \[suicide attempts\] OR \[suicidal ideation\] OR \[suicidal thoughts\] were combined with \[OCD\] OR \[obsessive\*compulsive disorder\] OR \[obsessive\*compulsive symptoms\].

2.2. Article Selection and Review Strategy {#sec2.2}
------------------------------------------

Articles were identified and assessed for eligibility by two independent reviewers (UA and GM), who independently decided which identified articles to include according to clinical importance and eligibility criteria. In case of disagreement, a third author (MP) was consulted to mediate consensual decisions. Duplicate studies were excluded. Cross-references from the articles identified were also examined. Unpublished studies, conference abstracts or poster presentations were not included. The database search was restricted to English language papers.

2.3. Eligibility Criteria {#sec2.3}
-------------------------

The inclusion criteria for the studies were the following: 1) studies with appropriate definition of OCD (diagnosis made through specific structured interviews and/or established international criteria); 2) adolescents and/or adults; 3) cross-sectional or prospective designs; 4) performed in clinical samples or in the general population (epidemiological studies); 5) employed a quantitative measure of suicidality in order to derive prevalence rates of current/lifetime suicide attempts, suicidal ideation and/or family history of suicide attempts/completed suicide; and/or 6) reported an outcome measure of the association between suicidality and OCD (*e.g*. odds ratios) or examined factors associated with suicidality. We deliberately excluded studies performed in samples other than OCD patients (*e.g*. individuals with Bipolar Disorder or Schizophrenia) even when they assessed the impact of obsessive-compulsive symptoms on suicidality in these patients.

3. RESULTS {#sec3}
==========

3.1. Search Results {#sec3.1}
-------------------

The flowchart of studies selected and included in the systematic review is provided inFig. (**[1](#F1){ref-type="fig"}**) . In total, sixty-three studies were included in the qualitative synthesis.

For the analysis of results of the studies, we separately examined studies performed in clinical samples from epidemiological ones.

3.2. Suicide Risk in OCD: Studies in Clinical Samples {#sec3.2}
-----------------------------------------------------

Table **[1](#T1){ref-type="table"}** reports results of the individual studies performed in order to assess suicide risk in clinical samples \[[@r13]-[@r48]\].

Thirty-six studies contributed to the analysis of prevalence rates of suicide attempts and suicidal ideation in individuals with a primary diagnosis of OCD. The vast majority of them employed a cross-sectional design and used the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) and the Yale-Brown Obsessive-Compulsive Scale (YBOCS) to confirm the diagnosis and assess the severity of OCD. Although a wide variability exists in sample sizes, several studies enrolled several hundred patients.

Nine studies reported family history rates for suicide attempts/completed suicides; across the studies, the overall rates of suicide attempts range between 11.5% to 27.1% (mean 17.9%, median 18.2%). Family history rates of completed suicide are reported by three studies only, ranging from 8.9% to 16.1%.

Prevalence rates of lifetime suicide attempts in individuals with OCD are reported by 31 studies, and range between 6% and 51.7%, with a mean of 14.2% (median 10.8%). Lifetime suicidal ideation is referred by 26.3-to-73.5% of individuals with OCD, as from 17 studies (mean 44.1%; median 36.4%); current suicidal ideation rate is reported by 13 studies, ranging from 6.4% to 75%, with a mean of 25.9% and a median of 15.6%.

Overall, suicidality appears a relevant phenomenon in OCD, as from our analysis of studies performed in clinical samples. It is possible, however, that this result of abnormally high prevalence rates of suicidality (attempts and ideation) is biased by the fact that clinical studies may have enrolled severe patients referring to specialized, tertiary centers for the treatment of resistant patients. We then examined whether epidemiological studies, enrolling all patients with a diagnosis of OCD independently from the severity of the disorder and regardless of them being treated or not, confirmed that OCD is at greater risk for suicide than the general population.

3.3. Suicide Risk in OCD: Epidemiological Studies {#sec3.3}
-------------------------------------------------

Table **[2](#T2){ref-type="table"}** presents results of epidemiological studies \[[@r49]-[@r62]\]. Fourteen studies provided data on the association in the general population between a baseline diagnosis of OCD (whether or not comorbid with other disorders) and suicidality (suicide attempts and/or suicidal ideation); two studies \[[@r59], [@r60]\] have been performed on National Registers (Danish Registers and Swedish National Patient Register, respectively), recruiting a huge sample of subjects diagnosed with OCD (10155 and 36788 individual affected by OCD, respectively) and providing data on the longitudinal association between OCD and death by suicide and lifetime suicide attempts over a follow-up of 9.7 and 44 years, respectively.

All studies which examined the issue found that OCD increases significantly the odds of having a lifetime suicidal ideation as compared to the general population (OR ranging between 1.9 and 10.3); the increased risk remains significant even after controlling for demographic variables and comorbid disorders (Adjusted Odds Ratio ranging from 3.8 to 5.58).

Concerning the association between OCD and lifetime suicide attempts in the general population, results are more controversial; the majority of studies found that the odds of having a history of lifetime suicide attempts is significantly higher in individuals with OCD (OR ranging from 1.6 to 9.9) \[[@r49], [@r51], [@r54], [@r55], [@r57], [@r58], [@r61]\]. However, controversy exists about the influence of psychiatric comorbidities on such risk: while two studies confirmed that this risk is significantly higher even in pure OCD subjects (without lifetime comorbidities) \[[@r55], [@r60]\], two other epidemiological studies were negative (no increased risk in pure OCD versus controls) \[[@r52], [@r58]\]. Moreover, the NEMESIS study \[[@r53], [@r56]\] found that the AOR for first ever incidence of suicide attempts in individuals with a baseline diagnosis of OCD was not significantly higher than that of comparison subjects over the 3-year follow-up period.

The odds ratio of dying by suicide in the two prospective studies performed in Denmark and Sweden is significantly higher (3.02-9.83) than expected, and remained significant even in pure OCD (13.18) \[[@r59], [@r60]\].

3.4. Factors Associated with Increased Suicide Risk in OCD {#sec3.4}
----------------------------------------------------------

Given that individuals with OCD seem more at risk of suicidal ideation and (to a lesser degree) suicide attempts over their lifetimes, it is crucial to determine which patients should be considered at higher risk than others. Preventive strategies, in fact, consist primarily in identifying predictors of suicidality and intervening on modifiable risk factors. At the moment, the only pharmacological effective agents used to treat suicidality appear to be lithium in affective disorders and clozapine in schizophrenia \[[@r63]-[@r65]\]. No other pharmacological compound seems to have anti-suicidal properties beyond the specific effect on the psychiatric disorder for which it has an indication, that is no other drug seems to possess independent anti-suicidal effect. Early recognition and diagnosis of OCD and effective pharmacological and psychological treatments of the disorder remain then essential for the prevention of suicidality.

We then reviewed all studies which examined factors associated with suicide risk in OCD to tentatively identify predictors of suicidality. Results are presented in Table **[3](#T3){ref-type="table"}** \[[@r66]-[@r70]\]. Thirty-two studies provided data on the association between suicidality and socio-demographic and clinical variables. The most significant predictors of greater suicidality (those confirmed by several Authors) are the severity of OCD (as from the total score of the YBOCS), the symptom dimension of unacceptable thoughts (aggressive, sexual, religious obsessions), the presence of comorbid Axis I disorders, mainly depressive and/or bipolar disorders but also substance use disorders, the severity of comorbid depressive and anxiety symptoms (as from the Beck Depression Inventory and the Beck Anxiety Inventory or other rating scales), a past history of suicidality (previous suicide attempts, previous or current suicidal ideation), and some emotion-cognitive factors such as alexithymia and hopelessness.

Few studies examined the relative weight of each risk factor in contributing to suicidality; results from the Brazilian Research Consortium on Obsessive-Compulsive Spectrum Disorders \[[@r42]\] found with logistic regression analyses that the most important contributor to suicidality risk is a family history for suicidality, that increases that risk by 78% (as compared to an increase of 6.7% for each point in the BDI score, for example). The other significant risk factor is a previous suicide attempt; in the Swedish study that used a matched case-cohort design with a follow-up of 44 years, a previous suicide attempt resulted to be the most influential risk factor for death by suicide in OCD: it increased the risk by 4.7 times (32.8% of those OCD subjects who died by suicide had a record of a previous suicide attempt) \[[@r60]\]. The third major contributor to suicidality is comorbid depression: in the study by Torres and colleagues \[[@r26]\] comorbid MDD increased by 28.75 times the risk of suicide attempt.

3.5. Methods of Suicidal Behaviour {#sec3.5}
----------------------------------

Fernandez de la Cruz *et al*. \[[@r60]\] examined the specific methods used in those who died by suicide over a period of 44 years and compared the odds of using that method relative to the general population (those who died by suicide and were not diagnosed with OCD): individual with OCD who died by suicide used more frequently poisoning (OR 4.00 vs. the general population; 46.1%) and less frequently self-injury (*e.g*. hanging, strangulation, suffocation) (OR 0.25 *vs*. the general population). The same result is evident when examining those who attempted suicide: self-poisoning was significantly associated with OCD (OR 2.33 *vs*. the general population) while self-injury was not (OR 0.78) \[[@r60]\].

4. DISCUSSION {#sec4}
=============

4.1. Suicide Risk in OCD {#sec4.1}
------------------------

The first aim of our study was to systematically review literature data on suicidality in OCD in order to tentatively

estimate prevalence rates of suicidal ideation and suicide attempts in individuals with OCD.

Our results confirm recent findings of a greater risk of suicidality in OCD as compared to the general population \[[@r7]\]. Each mode of suicidality seems to be more prevalent among patients with OCD referring for treatment: the mean rate of lifetime suicide attempts in individuals with OCD is 14.2% (median 10.8%); the mean rates of current and lifetime suicidal ideation are 25.9% (median 15.6%) and 44.1% (median 36.4%), respectively. These rates are higher than expected in the general population: for example, in the World Health Organization (WHO) World Mental Health (WMH) Survey, in which 108705 adults from 21 countries were interviewed, 12-month prevalence estimates of suicide ideation, plans, and attempts are 2.0%, 0.6%, and 0.3%, respectively, for developed countries and 2.1%, 0.7%, and 0.4%, respectively, for developing countries \[[@r71]\]. Our estimates of suicidality among help-seeking individuals with OCD referring to specialized centers worldwide are consistent with previous estimates of a recent meta-analysis \[[@r7]\], which however mixed results from clinical and epidemiological samples, included samples of individuals with disorders other than OCD (*e.g*. schizophrenic patients with OC symptoms, where suicidality risk might be more related to schizophrenia than to comorbid OC symptoms): median rates of suicidal ideation found in their meta-analysis is 27.9% (*vs*. 36.4% in our study which included several recent papers published since the publication of their study), median rates of suicide attempts is 10.3% (*vs*. 10.8% in our study).

The evidence to date, then, is that suicidality is a relevant phenomenon in individuals with OCD; clinicians should then actively inquire about suicidality when interviewing a patient with OCD, keeping in mind that early recognition/diagnosis of the disorder and immediate setting of an appropriate treatment plan are essential elements for the prevention of suicidality. The direct inquire should include all aspects of suicidality, including suicidal ideation, plans, personal history of previous suicide attempts and family history of suicidality, since it is possible that most patients with OCD (as well as most patients with other psychiatric disorders) may not spontaneously report suicidality.

The analysis of data coming from epidemiological studies and from the two prospective cohort studies on nationwide registers confirms in the general population that individuals with OCD are at greater risk of dying by suicide (that risk is tripled over a period of 10 years of follow-up and x9.8 over 44 years of follow-up) \[[@r59], [@r60]\], having a lifetime suicidal ideation (up to 10 times that of the general population) and attempting suicide during their lifetime (up to 10 times more).

The risk of having lifetime suicidal ideation remains significantly higher even when adjusting for socio-demographic variables and for comorbidities (*in primis* MDD): this implies that OCD in its own right is associated with significant risk of suicidal ideation, probably expression of the disability associated with this disorder. The clinical implication of this finding is again that clinicians should actively inquire about past or present suicidal ideation, independently from the presence of current MDD; as a past history of suicidality (previous suicide attempts, but also previous or current suicidal ideation) \[[@r17], [@r48], [@r60]\] as well as a family history for suicidality (increased risk by 78%) \[[@r42]\] are both predictors of suicidality, the proper identification of subjects at greater risk will result in the prevention of some deaths. More controversy exists about the association between pure OCD (without lifetime comorbid disorders) and suicide attempts: some \[[@r55], [@r60]\] but not all studies \[[@r52], [@r53], [@r56], [@r58]\] found an increased risk among individuals with OCD drawn from the general population. More studies may be needed in order to clarify this issue; however, clinicians should, in our opinion, assume an attitude of prudence and consider anyway OCD at risk of attempting suicide and then constantly monitor suicidality during the follow-up of their patients.

4.2. Implications for the Treatment: Risk Identification {#sec4.2}
--------------------------------------------------------

Risk identification remains a crucial factor for the establishment of preventive strategies: identifying predictors of suicidality and intervening on modifiable risk factors could result in the reduction of suicidality rates.

As previously stated, the only pharmacological effective agents used to treat suicidality appear to be lithium in affective disorders and clozapine in schizophrenia \[[@r63]-[@r65]\]. No other pharmacological compound seems to have anti-suicidal properties beyond the specific effect on the psychiatric disorder for which it has an indication, that is no other drug seems to possess independent anti-suicidal effect. Several psychotherapies appear also effective in reducing suicidality, including cognitive-behavioural therapy, dialectical behavioural therapy and problem-solving therapy, in different patient populations (but mainly they were tested in borderline personality disorder or in people referring to emergency departments for suicide attempts independently of the primary diagnosis) \[[@r72]\].

Early recognition and diagnosis of OCD and effective pharmacological and psychological treatments of the disorder remain then essential for the prevention of suicidality, as for all mental disorders \[[@r73]-[@r75]\]. For OCD, it should be highlighted that effective pharmacological treatment encompasses serotonergic drugs (SSRIs and clomipramine) with the following specificities: the use of moderate-to-high doses \[[@r76]\] and the need to wait several weeks (usually 12 weeks is the time required) in order to have a response (which is defined as a reduction of 25-35% of baseline symptoms) \[[@r77]\]. Then, other strategies, including the augmentation with CBT or some (but not all) atypical antipsychotics could be used for resistant patients \[[@r78], [@r79]\]. It is essential, then, for psychiatrists to remember these guidelines and appropriately (and aggressively) treat their patients affected by OCD.

Moreover, early and aggressive treatment of patients with any single phenomenon within the suicidality continuum may result in the prevention of deaths; a study found that suicidal ideators and suicidal attempters do not differ in any clinical characteristics and that there is a strong correlation between all suicidal phenomena (specifically, suicide risk increases significantly even when a patient wishes to be dead) \[[@r42]\]. Moreover, our review of risk factors found that the same variables predicted both suicidal ideation and suicide attempts.

From our review of the literature it emerges that some predictors may be identified and modified; comorbid disorders (and, specifically, comorbid depression -- both in major depressive disorder but also in bipolar disorder) should be aggressively treated, and this is clinically feasible and quite easy to do.

It is very important for clinicians to keep in mind the possibility that comorbid bipolar disorder is present when, under pharmacological treatment, an individual with OCD develops aggressive behaviors and suicidal thoughts; these features of mood switching under anti-OCD drugs were reported, for example, by a significant proportion of members of the French OCD Association \[[@r80]\]. Moreover, a huge literature confirms that OCD is often comorbid with bipolar disorder, and that when subjects with bipolar disorder have current or lifetime OCD (or other current or lifetime anxiety disorders) the risk of suicidal behaviors increases significantly \[[@r81]-[@r86]\]. Given that bipolar depression is associated with significantly higher rates of suicide risk than unipolar depression \[[@r81]-[@r86]\], clinicians should always inquire longitudinally history of bipolar disorder when dealing with an individual with OCD who is also with depression.

The severity of comorbid anxiety symptoms (including insomnia) is also a predictor of suicide risk in subjects with OCD, and this confirms previous studies suggesting that this is a general risk factor in several psychiatric disorders \[[@r87]\].

Hopelessness and personality traits such as alexithymia, ego-dystonic perfectionism should also be considered when planning interventions. Regretfully, it is not common in clinical practice to screen for the presence of cognitive-emotional factors, such as hopelessness or alexithymia among others, in individuals with OCD, nor is it routine clinical practice to distinguish between ego-dystonic perfectionism from OCD symptoms. Some clinicians with a cognitive-behavioral background may assess cognitive constructs such as inflated responsibility and evaluate its impact on the severity of the disorder (including suicide risk); however, our opinion is again that it is not so common in clinical practice. Given that suicide risk is higher in people with these cognitive-emotional risk factors, we strongly suggest adding their evaluation in the baseline assessment of individuals presenting with severe OCD. We could not find studies investigating in OCD whether aggressive and specific treatment of these emotion-cognitive factors could result in a reduction of suicidality, although specific psychological interventions focused at reducing hopelessness or other cognitive distortions have been studied. We found only one specific intervention in OCD addressing anxiety sensitivity cognitive concerns as a way of reducing suicidality \[[@r88]\]; anxiety sensitivity reflects the fear of the autonomic arousal due to the belief that there will be adverse physical, cognitive and/or social consequences associated with this arousal. Anxiety sensitivity, in particular the cognitive domain, has been associated with suicidality in non-OCD samples; thus, reducing anxiety sensitivity could be beneficial also in individuals with OCD reducing their risk of suicide. This randomized clinical trial found that a one-session anxiety sensitivity cognitive concerns intervention produced significantly greater reduction in anxiety sensitivity and that changes in anxiety sensitivity cognitive concerns mediated the changes in suicidality at one-month follow-up \[[@r88]\].

This study can be considered as an example of future trials investigating specifically among individuals with OCD whether specific interventions aimed at reducing risk factors for suicidality (*e.g*. comorbid major depression, comorbid SUD, hopelessness, alexithymia, *etc*.) could really be beneficial for patients with higher suicidal risk. Unfortunately, we don't have yet any direct evidence from longitudinal studies showing that successful pharmacotherapy of pure OCD or successful pharmacotherapy of OCD comorbid with depression reduces suicide risk. We can only speculate that addressing risk factors and appropriately treating them (*e.g*. comorbid depression, whether unipolar or bipolar) would probably result in a reduction of suicide risk among individuals with OCD.

Another potential modifiable risk factor for suicidality in OCD is cigarette smoking \[[@r38]\]; it has been found to be an independent risk factor for suicide in patients suffering from several disorders other than OCD and it may be that the influence of nicotine exposure with suicidality is mediated by impulsive features. Interventions aimed at smoking cessation could then also reduce suicidality in OCD patients.

One interesting and clinically useful result that emerges from our systematic review is that childhood trauma/early adversities are risk factors for suicidality in OCD as they are for suicide in general \[[@r75]\] specifically, childhood sexual abuse was associated with suicidal ideation and attempts among individual with OCD \[[@r46], [@r66]\]. Moreover, early maladaptive schemas (mistrust/abuse schema) were associated with suicidality; as interpreted by the Authors, mistrust/abuse schema refers to an attitude recognized by avoidance of relationships with others for fear of being betrayed or misled, which in turn may be related to having suffered from physical and/or sexual abuse experiences, severe punishments or living in an emotionally or physically unsafe environment \[[@r67]\]. Finally, comorbid PTSD with OCD onset after PTSD (named post-traumatic OCD) was also associated with a greater risk for suicidality \[[@r28]\]; since the mean age of the traumatic event was 14.7 years, greater suicidality rates may represent general effects of early trauma, confirming results of the other two studies. It may be, then, that addressing adverse childhood experiences in these patients at higher risk for suicide because of having suffered a childhood trauma could result in reducing suicides.

Finally, unacceptable thoughts (aggressive, sexual or religious obsessions) are associated with suicidality \[[@r22], [@r26], [@r41], [@r42], [@r67]\] this may have a therapeutic implication, since the use of specific cognitive-behavior techniques such as exposure and response prevention or acceptance and commitment therapy rather than suppressing of these thoughts may prevent suicide \[[@r89]\].

4.3. Limitations {#sec4.3}
----------------

Our systematic review suffers from several limitations, intrinsic in the way the studies included in this review were conducted. First of all, different instruments were used to assess suicidality (from open questions, to the generic use of item 3 of the HAM-D, to specific scales such as the SSI or even better the C-SSRS) and most studies assessed suicidality cross-sectionally only; suicidality is a dynamic and dimensional phenomenon that requires active inquiring through specific instruments/rating scales specifically designed to evaluate all aspects of suicidality (from generic ideas that life is not worth living, to suicidal ideation with or without an intent to act, specific plans, to actual, interrupted and aborted previous attempts; intensity of the ideation, lethality of prior attempts and protective factors should also be assessed and registered). Studies included, moreover, are heterogeneous in terms of characteristics of samples included (*e.g*. in terms of percentage of subjects with comorbid disorders, gender distribution or mean age); these socio-demographic and clinical characteristics could influence our estimates of the true risk associated with OCD, but are more influential when trying to identify predictors of suicidality. The vast majority of studies did not use adequate statistical analyses (*e.g*. logistic regression analyses) when investigating predictors/factors associated with suicidality, so that we cannot evaluate the independent contribution of each postulated predictor of suicidality. Another source of heterogeneity is that each study compared a set of clinical and demographic variables different from other studies; the result is that for some variables (*e.g*. comorbid MDD, severity of OCD as from YBOCS total score, severity of depressive symptoms) we have enough information to tentatively conclude that these are actually contributing to the increased risk, while for others (*e.g*. emotion-cognitive factors, for example) data are scant. Another limitation is that we included in the present review several papers from the same group of researchers, which included partially overlapping samples (*e.g*. studies from the International College of Obsessive-Compulsive Spectrum Disorders or the Brazilian Research Consortium on Obsessive-Compulsive Spectrum Disorders).

Being aware of these limitations, we clearly separated results of studies performed in clinical settings from those of epidemiological ones, and we clearly reported in our tables the instruments used to assess OCD, suicidality, the mode of suicidality inquires in each study, together with the principal characteristics (when available) of the samples included. We also marked all studies which included overlapping samples. When possible, finally, we included among predictors only those emerging from adequate statistical analyses.

CONCLUSION
==========

A history-based bias, based on psychoanalytical models likely to confound obsessive-compulsive personality disorder and obsessive character traits with obsessive-compulsive disorder, may have prompted clinicians to consider people with OCD not at risk of committing suicide. This bias possibly led to underestimate this risk in clinical practice.

Our systematic review clearly showed that OCD is at a greater suicide risk, compared to the general population. Hence, clinicians should actively inquire about suicidal thoughts and attempts when interviewing a patient with OCD, keeping in mind that risk identification remains a crucial factor for establishing preventive strategies. The recognition that specific risk factors, such as content of obsessions, former Axis I comorbidity and other clinical features, are associated with suicidal ideation and attempts among individuals with OCD, could potentially lead to saving lives in the future.
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###### Suicidality in OCD: studies in clinical samples.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Authors**                               **Country**            **Design**              **OCD**\                        **Screening for Suicidality**         **Mode of Suicidality**                                              **Sample N**            **Suicidality (%)**      **Family History**          
                                                                                           **Diagnosis**                                                                                                                                                                                                           
  ----------------------------------------- ---------------------- ----------------------- ------------------------------- ------------------------------------- -------------------------------------------------------------------- ----------------------- ------------------------ --------------------------- -------------------------
  Chia 1996 \[[@r13]\]                      Singapore              Cross-sectional         DSM-III criteria                n/r                                   Lifetime suicide attempts & committed suicide                        283\                    6\                       \-                          \-
                                                                                                                                                                                                                                      n/r\                    (committed suicide: 1)                               
                                                                                                                                                                                                                                      58%                                                                          

  Apter *et al*. 2003 \[[@r14]\]            Israel                 Cross-sectional         K-SADS                          CSPS                                  6-Month suicide attempts                                             40\                     10.3\                    \-                          \-
                                                                                                                                                                                                                                      16.4±2.1\               (6-month)                                            
                                                                                                                                                                                                                                      71%                                                                          

  Hantouche\                                France                 Cross-sectional         Self-assessment questionnaire   n/r                                   Lifetime suicide ideation & attempts                                 574\                    16.2                     73.5                        Suicide attempts: 22.1
  *et al*. 2003 \[[@r15]\]                                                                                                                                                                                                            n/r\                                                                         
                                                                                                                                                                                                                                      43.9%                                                                        

  Maina *et al*. 2006 \[[@r16]\]            Italy                  Cross-sectional         SCID-I\                         HDRS item 3                           Current suicidal ideation                                            167\                    \-                       26.3                        \-
                                                                                           YBOCS                                                                                                                                      35.512.1\                                                                    
                                                                                                                                                                                                                                      48.5%                                                                        

  Kamath *et al*. 2007 \[[@r17]\]           India                  Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts & current and lifetime suicidal ideation   100\                    27                       28 (current)\               \-
                                                                                           YBOCS                                                                                                                                      27.3±9.9\                                        59 (lifetime)               
                                                                                                                                                                                                                                      59%                                                                          

  Maina *et al*. 2007 \[[@r18]\]            Italy                  Cross-sectional         SCID-I\                         HDRS item 3                           Lifetime suicide attempts & current suicidal ideation                58 pure OCD\*\          8.6                      13.8 (current)              \-
                                                                                           YBOCS                                                                                                                                      31.8±11.9\                                                                   
                                                                                                                                                                                                                                      56.9%                                                                        

  58 OCD+MDD\                               6.9                    50.0                                                                                                                                                                                                                                            
  38.1±14.6\                                                                                                                                                                                                                                                                                                       
  48.3%                                                                                                                                                                                                                                                                                                            

  Phillips *et al*. 2007 \[[@r19]\]         USA                    Cross-sectional         SCID-I\                         Specific questionnaire                Lifetime suicide ideation & attempts                                 210\                    15.9                     54.8\                       \-
                                                                                           YBOCS                                                                                                                                      39.8±12.6\                                       (due to OCD: 44.3)          
                                                                                                                                                                                                                                      41.4%                                                                        

  Gentil *et al*. 2009^2^ \[[@r20]\]        Brazil\                Cross-sectional         SCID-I\                         BDI, BAI                              Lifetime suicide ideation & attempts                                 630\                    10.2                     33.3                        \-
                                            C-TOC                                          YBOCS\                                                                                                                                     n/r\                                                                         
                                                                                           D-YBOCS                                                                                                                                    43.7%                                                                        

  Alonso *et al*. 2010 \[[@r21]\]           Spain                  Prospective             SCID-I\                         HDRS item 3\                          Lifetime suicide ideation & attempts                                 218\                    8.2                      34.4                        \-
                                                                                           YBOCS                           Beck SIS                                                                                                   31.3±10.8\                                                                   
                                                                                                                                                                                                                                      57.3%                                                                        

  Balci & Sevincok 2010 \[[@r22]\]          Turkey                 Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts\                                           44\                     22.7                     52.7 (current)              Suicide attempts: 18.2
                                                                                           YBOCS                                                                 current suicidal ideation                                            33.7±11.5\                                                                   
                                                                                                                                                                                                                                      22.7%                                                                        

  Hung *et al*. 2010 \[[@r23]\]             Taiwan                 Cross-sectional         YBOCS                           BSS                                   Current suicidal ideation                                            70\                     \-                       35.7                        \-
                                                                                                                                                                                                                                      30.6±10.8\                                                                   
                                                                                                                                                                                                                                      67.1%                                                                        

  Sallet *et al*. 2010^2^ \[[@r24]\]        Brazil\                Cross-sectional         SCID-I\                         BDI, BAI                              Lifetime suicide attempts                                            815\                    10.3                     \-                          \-
                                            C-TOC                                          YBOCS\                                                                                                                                     n/r\                                                                         
                                                                                           D-YBOCS                                                                                                                                    41.7%                                                                        

  Mahasuar\                                 India                  Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts                                            91\                     15.4                     \-                          Suicide attempts: 18.7
  *et al*. 2011 \[[@r25]\]                                                                 YBOCS                                                                                                                                      n/r\                                                                         
                                                                                                                                                                                                                                      72.5%                                                                        

  **Authors**                               **Country**            **Design**              **OCD Diagnosis**               **Screening for Suicidality**         **Mode of Suicidality**                                              **Sample N**            **Suicidality (%)**      **Family History**          

  **Mean Age**\                             **Suicide Attempts**   **Suicidal Ideation**                                                                                                                                                                                                                           
  **% Males**                                                                                                                                                                                                                                                                                                      

  Torres *et al*. 2011^2^ \[[@r26]\]        Brazil\                Cross-sectional         SCID-I\                         Specifically designed questionnaire   Lifetime suicide ideation & attempts                                 582\                    11.0                     10.0 (current)\             Suicide attempts: 19.1\
                                            C-TOC                                          YBOCS\                                                                                                                                     34.7±10.5\                                       36.1 (lifetime)\            completed: 16.1
                                                                                           D-YBOCS                                                                                                                                    43.6%                                            (20.1 suicidal plans)       

  Chakraborty *et al*. 2012 \[[@r27]\]      India                  Cross-sectional         MINI\                           n/r                                   Lifetime suicide attempts                                            200\                    7                        \-                          \-
                                                                                           YBOCS                                                                                                                                      n/r\                                                                         
                                                                                                                                                                                                                                      53%                                                                          

  Fontenelle\                               Brazil                 Cross-sectional         SCID-I\                         BDI, BAI, BABS                        Lifetime suicide attempts & current and lifetime suicidal ideation   957\                    10.6                     10.0 (current)\             Suicide attempts: 17.7\
  *et al*. 2012 \[[@r28]\]                                                                 YBOCS\                                                                                                                                     n/r\                                             34.3 (lifetime)             completed: 15.9
                                                                                           D-YBOCS                                                                                                                                    43.1%                                                                        

  Tavares *et al*. 2012 \[[@r29]\]          Brazil                 Cross-sectional         MINI                            MINI                                  Lifetime suicide risk (suicidal ideation or attempts)                48 post-partum women\   39.6                     \-                          
                                                                                                                                                                                                                                      n/r\                                                                         
                                                                                                                                                                                                                                      0%                                                                           

  Viswanath\                                India                  Cross-sectional         MINI\                           n/r                                   Lifetime suicide attempts & current suicidal ideation                545\                    6.2                      15.6 (current)              \-
  *et al*. 2012 \[[@r30]\]                                                                 YBOCS                                                                                                                                      29.3±10.6\                                                                   
                                                                                                                                                                                                                                      61%                                                                          

  Dell'Osso\                                multi-national\        Cross-sectional         YBOCS                           n/r                                   Lifetime suicide attempts                                            376\                    7.7                      \-                          \-
  *et al*. 2013^1^ \[[@r31]\]               ICOCS                                                                                                                                                                                     42.7±12.8\                                                                   
                                                                                                                                                                                                                                      39.9%                                                                        

  Moreira\                                  Brazil\                Cross-sectional         SCID-I\                         item from the BDI                     Lifetime suicide ideation & attempts                                 455\                    13.2                     35.6                        Suicide attempts: 15.4%
  *et al*. 2013^2^ \[[@r32]\]               C-TOC                                          YBOCS\                                                                                                                                     n/r\                                                                         
                                                                                           D-YBOCS                                                                                                                                    0%                                                                           

  Torres *et al*. 2013^2^ \[[@r33]\]        Brazil\                Cross-sectional         SCID-I\                         specifically designed questionnaire   Lifetime suicide ideation & attempts                                 955\                    10.6                     10.9 (current)\             \-
                                            C-TOC                                          YBOCS\                                                                                                                                     35.8±12.4\                                       36.4 (lifetime)\            
                                                                                           D-YBOCS                                                                                                                                    41.9%                                            (20.6 suicidal plans)       

  Torresan\                                 Brazil\                Cross-sectional         SCID-I\                         specifically designed questionnaire   Lifetime suicide ideation & attempts                                 858\                    11.0                     37.8 (lifetime)\            \-
  *et al*. 2013^2^ \[[@r34]\]               C-TOC                                          YBOCS\                                                                                                                                     35.4±12.1\                                       (21.6 suicidal plans)       
                                                                                           D-YBOCS                                                                                                                                    41.3%                                                                        

  De Berardis *et al*. 2014^3^ \[[@r35]\]   Italy                  Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts                                            79\                     6.3                      \-                          Completed suicide: 8.9
                                                                                           YBOCS                                                                                                                                      28.7±8.0\                                                                    
                                                                                                                                                                                                                                      54.4%                                                                        

  Gupta *et al*. 2014 \[[@r36]\]            India                  Cross-sectional         SCID-I\                         SSI\                                  Lifetime suicide attempts & current and lifetime suicidal ideation   130\                    7.7                      46.1 (current)\             \-
                                                                                           YBOCS                           C-SSRS                                                                                                     31.6±9.4\                                        62.3 (lifetime)             
                                                                                                                                                                                                                                      53.8%                                                                        

  De Berardis *et al*. 2015^3^ \[[@r37]\]   Italy                  Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts\                                           104\                    8.7                      28.8\                       Suicide: 11.5
                                                                                           YBOCS                                                                 current suicidal ideation                                            32.1±8.0\                                        (current)                   
                                                                                                                                                                                                                                      50%                                                                          

  Dell'Osso\                                multi-national\        Cross-sectional         YBOCS                           n/r                                   Lifetime suicide attempts                                            504\                    13.2                     \-                          \-
  *et al*. 2015^1^ \[[@r38]\]               ICOCS                                                                                                                                                                                     43.3±13.1\                                                                   
                                                                                                                                                                                                                                      40%                                                                          

  **Authors**                               **Country**            **Design**              **OCD Diagnosis**               **Screening for**\                    **Mode of Suicidality**                                              **Sample N**            **Suicidality (%)**      **Family History**          
                                                                                                                           **Suicidality**                                                                                                                                                                         

  **Mean Age**\                             **Suicide Attempts**   **Suicidal Ideation**                                                                                                                                                                                                                           
  **% Males**                                                                                                                                                                                                                                                                                                      

  Storch *et al*. 2015 \[[@r39]\]           USA                    Cross-sectional         K-SADS                          SIQ-JR                                Current suicidal ideation                                            54\                     \-                       13 (current)                \-
                                                                                                                                                                                                                                      11.9±3.2\                                                                    
                                                                                                                                                                                                                                      61.1%                                                                        

  Chandhary\                                India                  Cross-sectional         YBOCS                           C-SSRS                                Lifetime suicide ideation & attempts\                                50\                     18.0\                    52                          \-
  *et al*. 2016 \[[@r40]\]                                                                                                                                       suicidal behavior                                                    n/r\                    24.0 suicidal behavior                               
                                                                                                                                                                                                                                      60%                                                                          

  Kim *et al*. 2016 \[[@r41]\]              South Korea            Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts\                                           81\                     37.0                     26.8 (current)              \-
                                                                                           YBOCS\                                                                current suicidal ideation                                            28.9±7.9\                                                                    
                                                                                           D-YBOCS                                                                                                                                    62%                                                                          

  Velloso *et al*. 2016^2^ \[[@r42]\]       Brazil\                Cross-sectional         SCID-I\                         specifically designed questionnaire   Lifetime suicide ideation & attempts                                 548\                    19.4                     61\                         Suicide attempts: 27.1%
                                            C-TOC                                          YBOCS\                                                                                                                                     34.3±11.3\                                       (made suicidal plans: 32)   
                                                                                           D-YBOCS                                                                                                                                    46%                                                                          

  Aguglia\                                  Italy                  Cross-sectional         SCID-I\                         open\                                 Lifetime suicide attempts                                            104\                    8.7                      \-                          \-
  *et al*. 2017 \[[@r43]\]                                                                 YBOCS                           question                                                                                                   35.9±14.0\                                                                   
                                                                                                                                                                                                                                      59.6%                                                                        

  Brakoulias\                               multi-national         Cross-sectional         SCID-I or MINI or ADIS\         open\                                 Suicidal ideation in the past month\                                 3711\                   9                        6.4 (past month)            \-
  *et al*. 2017 \[[@r44]\]                                                                 YBOCS                           question                              lifetime suicidal attempts                                           35.2±11.9\                                                                   
                                                                                                                                                                                                                                      49.2%                                                                        

  Dell'Osso\                                multi-national\        Cross-sectional         YBOCS                           n/r                                   Lifetime suicide attempts                                            425\                    14.6                     \-                          \-
  *et al*. 2017^1^ \[[@r45]\]               ICOCS                                                                                                                                                                                     42.9±12.6\                                                                   
                                                                                                                                                                                                                                      42%                                                                          

  Khosravani *et al*. 2017 \[[@r46]\]       Iran                   Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts\                                           60\                     51.7                     75 (current)                Suicide attempts: 11.7
                                                                                           YBOCS\                                                                current suicidal ideation                                            33.9±12.7\                                                                   
                                                                                           D-YBOCS                                                                                                                                    48.3%                                                                        

  Saraf *et al*. 2017 \[[@r47]\]            India                  Cross-sectional         MINI\                           open\                                 Lifetime suicide attempts                                            171\                    15.8                     \-                          \-
                                                                                           YBOCS                           question                                                                                                   28.9±9.5\                                                                    
                                                                                                                                                                                                                                      67%                                                                          

  Dhyani *et al*. 2018 \[[@r48]\]           India                  Cross-sectional         SCID-I\                         SSI                                   Lifetime suicide attempts\                                           52\                     19.2                     26.9                        \-
                                                                                           YBOCS                                                                 current suicidal ideation                                            n/r\                                                                         
                                                                                                                                                                                                                                      65.4%                                                                        
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Abbreviations:** n/r: not reported; \* pure OCD: no lifetime comorbidities allowed. **^1^**partially overlapping samples; **^2^**partially overlapping samples from the Brazilian Research Consortium on Obsessive-Compulsive Spectrum Disorders; **^3^**partially overlapping samples. ICOCS: International College of Obsessive-Compulsive Spectrum Disorders; C-TOC: Brazilian Research Consortium on Obsessive-Compulsive Spectrum Disorders. SCID-I: Structured Clinical Interview for DSM-IV Axis I Disorders; MINI: Mini International Neuropsychiatry Interview YBOCS: Yale-Brown Obsessive-Compulsive Scale; D-YBOCS: Dimensional YBOCS; ADIS: Anxiety Disorders Interview Schedule; K-SADS: Schedule for Affective Disorders and Schizophrenia for School-Age Children. CSPS: Childhood Suicide Potential Scale; HDRS: Hamilton Depression Rating Scale; SSI: Scale for Suicidal Ideation; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; BABS: Brown Assessment of Beliefs Scale; BSS: Beck Scale for Suicidal Ideation; Beck SIS: Beck Suicide Intent Scale; C-SSRS: Columbia Suicide Severity Rating Scale; SIQ-JR: Suicidal Ideation Questionnaire Junior.

###### Suicidality in OCD: Studies in the general population.

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Authors**                                            **Country**                                     **Design**                       **OCD**\                  **Screening for Suicidality**                                                                         **Mode of**\                                         **OCD Sample§ N=**           **Suicidality (%)**                           
                                                                                                                                          **Diagnosis**                                                                                                                   **Suicidality**                                                                                                                 
  ------------------------------------------------------ ----------------------------------------------- -------------------------------- ------------------------- ----------------------------------------------------------------------------------------------------- ---------------------------------------------------- ---------------------------- --------------------------------------------- --------------------------------------------------------------
  Hollander\                                             USA\                                            Cross-sectional                  DIS (DSM-III criteria)    Open question                                                                                         Self-reported lifetime suicide attempts              140 OCD w/t comorbidities\   3.6 *vs*. 0.9 (no disorders)\                 \-
  *et al*. 1996-97 \[[@r49]\]                            ECA Study                                                                                                                                                                                                                                                             n/r\                         OR: 3.2\                                      
                                                                                                                                                                                                                                                                                                                               32.9%                        (CI: 1.3-8.1)                                 

  266 with comorbidities\                                15 *vs*. 7.0\                                   \-                                                                                                                                                                                                                                                                                               
  n/r\                                                   (other disorders) OR: 2.2\                                                                                                                                                                                                                                                                                                                       
  38.2%                                                  (CI: 1.5-3.2)                                                                                                                                                                                                                                                                                                                                    

  Goodwin\                                               USA                                             Cross-sectional                  Screening questionnaire   n/r                                                                                                   Past-month suicidal ideation                         3069\                        \-                                            27.8%\
  *et al*. 2002 \[[@r50]\]                                                                                                                                                                                                                                                                                                     range 21-55+\                                                              (past month)
                                                                                                                                                                                                                                                                                                                               31%                                                                        

  Angst *et al*. 2004 \[[@r51]\]                         Switzerland\                                    Prospective                      SPIKE                     Open question                                                                                         Lifetime suicide attempts                            30 OCD\                      OCD: 26.7\                                    \-
                                                         Zurich Study                                                                                                                                                                                                                                                          81 OCS\                      OCS: 13.6\                                    
                                                                                                                                                                                                                                                                                                                               mean: 20\                    Risk ratio (OCD+OCS *vs*. no OCD/OCS): 1.6\   
                                                                                                                                                                                                                                                                                                                               36.7%                        (CI: 1.0-2.6)                                 

  Angst *et al*. 2005 \[[@r52]\]                         Switzerland\                                    Prospective                      SPIKE                     Open question                                                                                         Lifetime suicide attempts                            32 pure OCS\*\               3.1 *vs*. 2.3\                                \-
                                                         Zurich Study                                                                                                                                                                                                                                                          mean: 20\                    controls\                                     
                                                                                                                                                                                                                                                                                                                               75%                          no difference                                 

  Sareen *et al*. 2005 \[[@r53]\]                        Netherlands\                                    Prospective (follow-up: 3 yrs)   CIDI                      CIDI                                                                                                  Lifetime suicide attempts & ideation                 61\                          21.3                                          55.7
                                                         NEMESIS                                                                                                                                                                                                                                                               n/r\                                                                       
                                                                                                                                                                                                                                                                                                                               n/r                                                                        

  First ever incidence of suicidal ideation & attempts   61\                                             AOR: 1.57\                       AOR: 6.33\                                                                                                                                                                                                                                                      
                                                         n/r\                                            (CI: 0.15-16.33) n.s.            (CI: 1.11-35.96)                                                                                                                                                                                                                                                
                                                         n/r                                                                                                                                                                                                                                                                                                                                              

  Torres *et al*. 2006 \[[@r54]\]                        UK\                                             Cross-sectional                  CIS                       n/r                                                                                                   Self-reported lifetime suicide ideation & attempts   114\                         25.7 *vs*. 2.3 controls\                      63.5 *vs*. 10.0 controls\
                                                         British National Psychiatric Morbidity Survey                                                                                                                                                                                                                         range 16-74\                 significant difference                        significant difference
                                                                                                                                                                                                                                                                                                                               39.71%                                                                     

  Nock *et al*. 2009 \[[@r55]\]                          WHO World Mental Health Survey                  Cross-sectional                  CIDI                      CIDI                                                                                                  Subsequent lifetime suicide ideation & attempts      n/r                          OR: 3.4\                                      OR 1.9\
                                                                                                                                                                                                                                                                                                                                                            (CI: 2.0-6.1)\                                (CI: 1.3-2.8)
                                                                                                                                                                                                                                                                                                                                                            pure OCD OR: 2.3 (CI: 1.3-4.2)                

  ten Have\                                              Netherlands NEMESIS                             Prospective (follow-up: 3 yrs)   CIDI                      CIDI                                                                                                  First ever incidence of suicide attempts             n/r                          0.4 (3-yrs)\                                  \-
  *et al*. 2009 \[[@r56]\]                                                                                                                                                                                                                                                                                                                                  AOR 4.98\                                     
                                                                                                                                                                                                                                                                                                                                                            (CI: 0.64-38.53)\                             
                                                                                                                                                                                                                                                                                                                                                            n.s.                                          

  Jaisoorya\                                             India                                           Cross-sectional                  CIS-R\                    Open questions                                                                                        Lifetime suicide ideation & attempts                 61\                          24.6 *vs*. 3.8 controls\                      59 *vs*. 16.3 controls\
  *et al*. 2015 \[[@r57]\]                                                                                                                CIDI                                                                                                                                                                                 15.5±1.5\                    AOR: 3.9\                                     AOR: 3.8 (CI:2.8-5.1)
                                                                                                                                                                                                                                                                                                                               70.5%                        (CI:2.6-5.7)                                  

  Cho *et al*. 2016 \[[@r58]\]                           South Korea                                     Cross-sectional                  CIDI                      Open questions                                                                                        Lifetime suicide ideation & attempts                 40\                          20\                                           65\
                                                                                                                                                                                                                                                                                                                               n/r\                         OR: 9.9\                                      OR: 10.3\
                                                                                                                                                                                                                                                                                                                               n/r                          (CI: 4.5-21.8)\                               (CI: 5.37-19.8)\
                                                                                                                                                                                                                                                                                                                                                            AOR°: 2.36\                                   AOR°: 5.58\
                                                                                                                                                                                                                                                                                                                                                            (CI: 0.79-7.04), n.s.                         (CI: 2.70-11.6)

  **Authors**                                            **Country**                                     **Design**                       **OCD Diagnosis**         **Screening for Suicidality**                                                                         **Mode of Suicidality**                              **OCD Sample§ N=**           **Suicidality (%)**                           

  **Mean Age**\                                          **Suicide Attempts**                            **Suicidal Ideation**                                                                                                                                                                                                                                                                            
  **% Males**                                                                                                                                                                                                                                                                                                                                                                                             

  Meier *et al*. 2016 \[[@r59]\]                         Denmark\                                        Prospective\                     ICD                       Death by suicide                                                                                      Death by suicide                                     10155\                       Death by suicides AOR: 3.02\                  \-
                                                         Danish Registers                                (mean follow-up: 9.7 yrs)                                                                                                                                                                                             29.1±11.3\                   (CI: 1.85-4.63)                               
                                                                                                                                                                                                                                                                                                                               41.5%                                                                      

  Fernandez de la Cruz *et al*. 2017 \[[@r60]\]          Sweden\                                         Matched case-cohort design\      ICD                       Death by suicide (through the Cause of Death Register)\                                               Death by suicide\                                    36788\                       Attempts:\                                    \-
                                                         Swedish National Patient Register               (44 yrs)                                                   lifetime suicide attempts (hospital admissions or outpatient consultations due to suicide attempts)   lifetime suicide attempts                            n/r\                         11.68\                                        
                                                                                                                                                                                                                                                                                                                               43.5%                        OR: 5.45\                                     
                                                                                                                                                                                                                                                                                                                                                            (CI: 5.24-5.67)\                              
                                                                                                                                                                                                                                                                                                                                                            death by suicide:\                            
                                                                                                                                                                                                                                                                                                                                                            1.48\                                         
                                                                                                                                                                                                                                                                                                                                                            OR: 9.83\                                     
                                                                                                                                                                                                                                                                                                                                                            (CI: 8.72-11.08)                              

  10155 pure OCD\                                        attempts:\                                      \-                                                                                                                                                                                                                                                                                               
  (no lifetime comorbidities)                            OR: 1.59\                                                                                                                                                                                                                                                                                                                                        
                                                         (CI: 1.36-1.87)\                                                                                                                                                                                                                                                                                                                                 
                                                         death by suicide: OR: 13.18\                                                                                                                                                                                                                                                                                                                     
                                                         (CI: 10.76-16.16),                                                                                                                                                                                                                                                                                                                               

  Jaisoorya *et al*. 2018 \[[@r61]\]                     India                                           Cross-sectional                  CIS-R                     Open question                                                                                         Lifetime suicide attempts and ideation               164\                         9.8 *vs*. 3.4\                                45.7 *vs*. 19.1\
                                                                                                                                                                                                                                                                                                                               n/r (students)\              (no OCD)\                                     (no OCD)\
                                                                                                                                                                                                                                                                                                                               37.2%                        p\<.001                                       p\<.001

  Veisani *et al*. 2018 \[[@r62]\]                       Iran                                            Cross-sectional                  GHQ-28\                   open question                                                                                         Current\                                             93\                          \-                                            OR in males *vs*. general population: 5.13 (CI: 2.02-16.25)\
                                                                                                                                          SCID-I                                                                                                                          suicidal ideation                                    n/r\                                                                       OR in females *vs*. general population: 6.02 (CI: 2.08-20.0)
                                                                                                                                                                                                                                                                                                                               n/r                                                                        
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Abbreviations:** §N of OCD patients from the general population; \*pure OCS: obsessive-compulsive syndrome (including OCD) without lifetime comorbidities. °Adjusted Odds Ratio for psychiatric comorbidities and demographic variables; n/r: not reported. DIS: Diagnostic Interview Schedule; SIPKE: Structured Psychopathological Interview, Rating of the Social Consequences for Epidemiology; CIDI: Composite International Diagnostic Interview; CIS: Clinical Interview Schedule; NEMESIS: Netherland Mental Health Survey and Incidence Study; GHQ-28: 28-item General Health Questionnaire; SCID-I: Structured Clinical Interview for DSM-IV Axis I Disorders.

###### Predictors of suicidality in OCD.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Predictors**                                                   **-**                                             **Current/Lifetime Suicidal Ideation**          **Lifetime Suicide Attempts**                   **Death by Suicide**
  ---------------------------------------------------------------- ------------------------------------------------- ----------------------------------------------- ----------------------------------------------- -----------------------------------------------
  Socio-demographic variables or personal factors                  Male gender                                       Maina *et al*. 2006 \[[@r16]\]                                                                  Fernandez de la Cruz *et al*. 2017 \[[@r60]\]

  Female gender                                                                                                      Fernandez de la Cruz *et al*. 2017 \[[@r60]\]                                                   

  Older age                                                        Maina *et al*. 2006 \[[@r16]\]                                                                                                                    

  Marital status: single                                           Torres *et al*. 2011 \[[@r26]\]                   Alonso *et al* 2010 \[[@r21]\]                                                                  

  No children                                                      Torres *et al*. 2011 \[[@r26]\]                                                                                                                   

  Poor educational level\                                          Maina *et al*. 2006 \[[@r16]\]\                                                                                                                   
  lower social class                                               Torres *et al*. 2011 \[[@r26]\]                                                                                                                   

  Childhood trauma (childhood sexual abuse)                        Ay & Erbay 2018 \[[@r66]\]                        Khosravani *et al*. 2017 \[[@r46]\]                                                             

  Disorder-specific (OCD-related) variables                        Severity of OCD: YBOCS total scores               Maina *et al*. 2006 \[[@r16]\]\                 Velloso *et al*. 2016 \[[@r42]\]\               
                                                                                                                     Balci & Sevincok 2010 \[[@r22]\]\               Dhyani *et al*. 2018 \[[@r48]\]                 
                                                                                                                     Hung *et al*. 2010 \[[@r23]\]\                                                                  
                                                                                                                     Gupta *et al*. 2014 \[[@r36]\]                                                                  

  Contamination/washing dimension                                  Gupta *et al*. 2014 \[[@r36]\]                                                                                                                    

  Symmetry/ordering dimension                                      De Berardis *et al*. 2014 \[[@r35]\]\             Alonso *et al*. 2010 \[[@r21]\]                                                                 
                                                                   Gupta *et al*. 2014 \[[@r36]\]                                                                                                                    

  Unacceptable thoughts (aggressive/sexual/religious obsessions)   Balci & Sevincok 2010 \[[@r22]\]\                 Velloso *et al*. 2016 \[[@r42]\]\                                                               
                                                                   Torres *et al*. 2011 \[[@r26]\]\                  Khosravani *et al*. 2017 \[[@r46]\]                                                             
                                                                   Kim *et al*. 2016 \[[@r41]\]\                                                                                                                     
                                                                   Velloso *et al*. 2016 \[[@r42]\]\                                                                                                                 
                                                                   Khosravani *et al*. 2017 \[[@r46]\]                                                                                                               

  Hoarding dimension                                                                                                 Chakraborty *et al*. 2012 \[[@r27]\]                                                            

  Poor insight                                                     Gupta *et al*. 2014 \[[@r36]\]\                                                                                                                   
                                                                   De Berardis *et al*. 2015 \[[@r37]\]                                                                                                              

  Premenstrual worsening of OC symptoms                            Moreira *et al*. 2013 \[[@r32]\]                  Moreira *et al*. 2013 \[[@r32]\]                                                                

  Comorbidities                                                    Current/lifetime comorbid psychiatric disorders   Torres *et al*. 2013 \[[@r33]\]                 Torres *et al*. 2013 \[[@r33]\]\                
                                                                                                                                                                     Velloso *et al*. 2016 \[[@r42]\]\               
                                                                                                                                                                     Dell'Osso *et al*. 2017 \[[@r45]\]\             
                                                                                                                                                                     Fernandez de la Cruz *et al*. 2017 \[[@r60]\]   

  Comorbid Bipolar Disorder                                        Fineberg *et al*. 2013 \[[@r68]\]                 Fineberg *et al*. 2013 \[[@r68]\]\                                                              
                                                                                                                     Ozdemiroglu *et al*. 2015 \[[@r69]\]\                                                           
                                                                                                                     Saraf *et al*. 2017 \[[@r47]\]                                                                  

  Comorbid mood disorders/\                                        Maina *et al*. 2006 \[[@r16]\]\                   Kamath *et al*. 2007 \[[@r17]\]\                                                                
  comorbid Major Depressive Disorder                               Kamath *et al*. 2007 \[[@r17]\]\                  Alonso *et al*. 2010 \[[@r21]\]\                                                                
                                                                   Maina *et al*. 2007 \[[@r18]\]\                   Torres *et al*. 2011 \[[@r26]\]\                                                                
                                                                   Balci & Sevincok 2010 \[[@r22]\]\                 Viswanath *et al*. 2012 \[[@r30]\]                                                              
                                                                   Torres *et al*. 2011 \[[@r26]\]\                                                                                                                  
                                                                   Viswanath *et al*. 2012 \[[@r30]\]                                                                                                                

  Severity of comorbid depressive symptoms                         Maina *et al*. 2006 \[[@r16]\]\                   Kamath *et al*. 2007 \[[@r17]\]\                                                                
                                                                   Kamath *et al*. 2007 \[[@r17]\]\                  Alonso *et al*. 2010 \[[@r21]\]\                                                                
                                                                   Balci & Sevincok 2010 \[[@r22]\]\                 Velloso *et al*. 2016 \[[@r42]\]                                                                
                                                                   Hung *et al*. 2010 \[[@r23]\]\                                                                                                                    
                                                                   Torres *et al*. 2011 \[[@r26]\]\                                                                                                                  
                                                                   Gupta *et al*. 2014 \[[@r36]\]\                                                                                                                   
                                                                   Kim *et al*. 2016 \[[@r41]\]\                                                                                                                     
                                                                   Khosravani *et al*. 2017 \[[@r46]\]                                                                                                               

  **Predictors**                                                   **-**                                             **Current/Lifetime Suicidal Ideation**          **Lifetime Suicide Attempts**                   **Death by Suicide**

  Comorbidities                                                    Comorbid PTSD/GAD (and other anxiety disorders)   Torres *et al*. 2011 \[[@r26]\]\                Torres *et al*. 2011 \[[@r26]\]\                Fernandez de la Cruz *et al*. 2017 \[[@r60]\]
                                                                                                                     Fontenelle *et al*. 2012 \[[@r28]\]             Fontenelle *et al*. 2012 \[[@r28]\]             

  Severity of comorbid anxiety symptoms                            Maina *et al*. 2006 \[[@r16]\]\                   Torres *et al*. 2011 \[[@r26]\]\                                                                
                                                                   Balci & Sevincok 2010 \[[@r22]\]\                 Velloso *et al*. 2016 \[[@r42]\]\                                                               
                                                                   Hung *et al*. 2010 \[[@r23]\]\                    Weingarden *et al*. 2016 \[[@r70]\]                                                             
                                                                   Torres *et al*. 2011 \[[@r26]\]\                                                                                                                  
                                                                   Gupta *et al*. 2014 \[[@r36]\]\                                                                                                                   
                                                                   Weingarden *et al*. 2016 \[[@r70]\]                                                                                                               

  Substance/alcohol use disorders                                  Gentil *et al*. 2009 \[[@r20]\]\                  Gentil *et al*. 2009 \[[@r20]\]\                Fernandez de la Cruz *et al*. 2017 \[[@r60]\]   
                                                                   Torres *et al*. 2011 \[[@r26]\]\                  Fineberg *et al*. 2013 \[[@r68]\]\                                                              
                                                                   Fineberg *et al*. 2013 \[[@r68]\]                 Fernandez de la Cruz *et al*. 2017 \[[@r60]\]                                                   

  Cigarette smoking (former)                                                                                         Dell'Osso *et al*. 2015 \[[@r38]\]                                                              

  Comorbid eating disorders                                                                                          Sallet *et al*. 2010 \[[@r24]\]                                                                 

  Personality disorders                                                                                              Fernandez de la Cruz *et al*. 2017 \[[@r60]\]   Fernandez de la Cruz *et al*. 2017 \[[@r60]\]   

  Lifetime psychiatric hospitalizations                                                                              Dell'Osso *et al*. 2017 \[[@r45]\]                                                              

  Suicidal ideation                                                                                                  Kamath *et al*. 2007 \[[@r17]\]\                                                                
                                                                                                                     Dhyani *et al*. 2018 \[[@r48]\]                                                                 

  Previous suicide attempts                                        Kamath *et al*. 2007 \[[@r17]\]                   Kamath *et al*. 2007 \[[@r17]\]\                Fernandez de la Cruz *et al*. 2017 \[[@r60]\]   
                                                                                                                     Alonso *et al*. 2010 \[[@r21]\]                                                                 

  Family history for suicide attempts                              Velloso *et al*. 2016 \[[@r42]\]                  Velloso *et al*. 2016 \[[@r42]\]                                                                

  Medical comorbidities                                                                                              Dell'Osso *et al*. 2017                                                                         

  Emotion-cognitive factors                                        Inflated responsibility                           De Berardis *et al*. 2015 \[[@r37]\]                                                            

  Ego-dystonic perfectionism                                       Kim *et al*. 2016 \[[@r41]\]                      Kim *et al*. 2016 \[[@r41]\]                                                                    

  Alexithymia                                                      Kim *et al*. 2016 \[[@r41]\]\                     Kim *et al*. 2016 \[[@r41]\]                                                                    
                                                                   De Berardis *et al*. 2014 \[[@r35]\]\                                                                                                             
                                                                   De Berardis *et al*. 2015 \[[@r37]\]                                                                                                              

  Shame                                                            Weingarden *et al*. 2016 \[[@r70]\]                                                                                                               

  Hopelessness                                                     Kamath *et al*. 2007 \[[@r17]\]\                  Dhyani *et al*. 2018 \[[@r48]\]                                                                 
                                                                   Balci & Sevincok 2010 \[[@r22]\]\                                                                                                                 
                                                                   Gupta *et al*. 2014 \[[@r36]\]                                                                                                                    

  Hostility                                                        Gupta *et al*. 2014 \[[@r36]\]                                                                                                                    

  Early maladaptive (mistrust/abuse) schemas                       Khosravani *et al*. 2017 \[[@r67]\]               Khosravani *et al*. 2017 \[[@r67]\]                                                             

  Biological variables                                             Lower HDL-C levels, high triglycerides            De Berardis *et al*. 2014 \[[@r35]\]            Aguglia *et al*. 2017 \[[@r43]\]                
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